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Abstract 
The aim of this article is to propose an alternative research approach to improve communication to 
stakeholders by analyzing user-generated content using a sequential analysis, which combines content 
analysis, to extract information about the desired concepts, and correspondence analysis, to obtain a 
representation of the proximity between these concepts and their relationships. The proposed approach is 
applied in GM Fastlane corporate blog as an example of the potential use of re-expressing unstructured 
data in a more accessible graphical format to facilitate its interpretation as well as the detection of main 
underlying relationships. Another advantage of the proposed approach is that it may help not only big 
organizations, but also small and medium sized companies to understand the power of user-generated 
content as a valuable source of ideas and opportunities for improvement based on what stakeholders really 
want. Moreover, when organizations identify the most important topic relationships within users-generated 
content classified by stakeholders, they can improve their communication strategies to increase loyal 
customers and suppliers in the future. 
Keywords 
Sequential analysis, content analysis, correspondence analysis, user-generated content, communication to 
stakeholders. 
Introduction 
The incredible growth of the Internet and the proliferation of web pages has led to the use of repositories to 
access previously published information, which allows us to analyze what happened at important moments, 
thanks to the record of the communications that took place throughout the time on a website, capturing all 
content, including post and comments from different stakeholders (Weber, 2018). Corporate blogs have 
allowed companies to dialogue with their customers as well as other stakeholders, facilitating the creation 
of customer relationships due to the exchange of comments and suggestions, which helps companies to 
understand better their clients and their needs (Colton and Poploski 2019). This situation provides 
interesting opportunities for corporations using this channel over time to persuade people to action, to 
respond to a crisis, to leverage efficiency of transactions, and to improve the business overall. 
In this context, it is proposed that a sequential analysis can be a better approach in dealing with user-
generated content from corporate blogs, because it is used the same type of data but analyzed from different 
perspectives. Traditionally, the combination of research methods has been categorized according to three 
criteria: the purported motivations to combine different types of data, the extent of sequencing of the data 
collection, and the level of nesting of the multiple data sources (Small 2011). The article provides another 
explanation considering the sequencing not in the data collection process, but in the analysis to be applied 
to the same data. The design proposed has two steps; the first step is used to identify the most important 
words according to the context in which they are embedded (content analysis); while the second one is used 
to reflect the relationship between these words, by graphing how close they are in terms of proximity 
(correspondence analysis). 
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This paper uses content and correspondence analysis to identify underlying relations between Supply Chain 
Management (SCM) concepts and stakeholder discourse, expressed in General Motors’ (GM) Fastlane 
corporate blog, as an example of application of the proposed approach; with this information GM could 
identify what their key stakeholders really value in order to design and develop new services more focused 
on what they really need. The remainder of the paper is structured as follows: first, there is a review of the 
related literature; next, it is showed the proposed sequential analysis approach; then, the author describes 
and discusses the findings of the analyzed example; and, finally, the paper draws some conclusions, suggests 
some theoretical and practical implications as well as future research opportunities. 
Literature Review 
Communication to Stakeholders 
In the new digital environment, it is necessary to build lasting relationships between companies and 
customers to achieve sustainable success over time. Kumar and Venkatesan (2005) highlighted the 
importance of using multiple channels not only to make transactions with customers, but also to interact 
with them, which subsequently influenced the definition of multi-channel customer management strategies 
(Neslin, Grewal, Leghorn, Shankar, Teerling, Thomas, and Verhoef 2006). Internet and digital channels 
have impacted this interaction, initially through corporate blogs and later through Facebook, Twitter or 
Instagram; getting that customers not only download or search for static data, but also share their own 
content through social networks (Straker and Wrigley 2016). 
Straker and Wrigley (2016) highlight that the interaction with clients is not only based on the content that 
the company offers, but is conditioned on the contributions provided by clients and stakeholders, which are 
not under the control of the company. The possibility of accessing this exponential amount of user-
generated content can provide companies with valuable information to make strategic decisions, for which 
they must change traditional paradigms and change the way they approach their stakeholders (Straker and 
Wrigley 2016). Rigby (2011) argued that this shift represents a major crisis for traditional companies 
because there is more transparency and customers can take informed decisions; hence, digital interactions 
of a company can influence the relationship they have with their stakeholders (Park and Kim 2014). 
Users-generated content can be a digital trace of their online behavior, opening up a world of possibilities 
to better understand people's actual behavior instead of considering only self-reported attitudes or 
intentions, which can help to overcome social desirability problems, since these contents do not rely on the 
imperfect estimation of their own desires and intentions (van Atteveldt and Peng, 2018). With large 
amounts of data that increase over time, using an appropriate research method, user-generated content can 
serve to discover the underlying dynamics of human and organizational communication, and better 
understand the relationships between multiple stakeholders involved in communication processes (van 
Atteveldt and Peng, 2018); hence, it is important to review previous research methods used in this field. 
Research Methods in the Communication Field 
Previous studies (Kubacki et al., 2015a; Kubacki et al., 2015b) indicate that while there are a certain variety 
of methods used, traditional methods (surveys, interviews and focus groups) continue to dominate the 
different investigations carried out, considering especially self-report methods and single methods for data 
collection. Carins, Rundle-Thiele and Fidock (2016) illustrate how the self-report and observation methods 
were combined in a single research study to obtain a deeper insight into what actually happens in the 
context studied, reaching a better understanding of people as a center in a communication strategy. Mixed 
methods research is becoming increasingly articulated, attached to research practice, and recognized as the 
third major research approach, along with qualitative research and quantitative research, but this approach 
is not without challenges (Johnson, Onwuegbuzie and Turner 2007). These authors consider that mixed 
methods research attempts to consider multiple viewpoints, perspectives, positions, and standpoints. 
Small (2011) argued that mixed research proposals, explaining why they employ more than one kind of data 
in a single study, can be subsumed under one of two categories: confirmation or complementary. In 
previous studies, some researchers have been motivated by the aim of confirming their results using one 
type of data with those derived from another (Slonim-Nevo and Nevo 2009). This approach is well known 
as triangulation because researchers collect different kinds of data to analyze the same phenomenon 
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(Kadushin et al., 2008), arguing that confirmation is reached when they found the same results. 
Researchers have used the complementary approach when they assumed that any given type of data can 
produce only a given kind of knowledge (Small 2011). In this study, it is used only one type of data originated 
in the GM corporate blog; hence, the author cannot use neither confirmation nor complementary 
approaches. 
Another perspective to classify mixed methods is related to the sequence of data collection, Small (2011) 
states that two or more types of data could be collected more or less simultaneously (concurrent designs) 
or one could be preceded by the other for methodological reasons (sequential designs). This author explain 
that sequential studies have exploited several of the advantages of mixed methods studies, such as the 
ability to understand the mechanisms behind newly discovered associations or to test emergent hypotheses. 
On the other hand, concurrent designs have been useful in studies where sequential designs were 
impractical, when the ordering of data collection was irrelevant, or when the need for multiple kinds of data 
for a given time period was pressing (Small 2011). In this study, author has collected data from a unique 
source of information; hence, the author cannot apply neither concurrent nor sequential designs. 
The last category proposed by Small (2011) refers to the extent to which multiple data types are collected 
from the same actors, organizations, or entities (Lieberman 2005). The characteristics of nesting studies 
enable within-subject confirmatory designs, which are useful when refining instruments; allowing 
complementary designs to penetrate deeper into individual units (people, organizations, nation states, etc.) 
within an overall study (Small 2011). Non-nested studies have been fruitful in cases where obtaining 
multiple data from the same individual units was impractical, unnecessary, or unhelpful (Small 2011). In 
this study, author has used a non-nested study because there is no access to other sources of data, using a 
single data type for each participant. 
As we can see, the analysis of corporate blogs using a mixed method approach falls outside the context in 
which previous researchers has been using it. However, the author believes that it is applicable when you 
consider that instead that sequencing occurs in the data collection process, it occurs when we analyze the 
information. Therefore, what the author proposes is that, when working with user-generated content, 
obtained in this case from corporate blogs, researchers should gather all the information at the beginning, 
including not only posts but also comments, to have all the information available. Then, it must undergo a 
first phase, where the main challenge is the identification of the most relevant concepts, related with the 
topic to be investigated, and then move to a second phase, to produce a graphic representation of the 
relationship between the concepts identified in the previous phase to facilitate its interpretation as well as 
the detection of main underlying relationships. 
Research Methodology 
Sequential analysis had applied using the GM Fastlane corporate blog as a data source, which remained 
active from 2005 to 2015. GM bet heavily on Web 2.0 tools to improve their results, especially to understand 
customer needs and improve relations with suppliers. One of the main reasons for the success of this 
initiative was that it had the participation of GM top executives, who maintained direct contact with 
different stakeholders, and even asked customers and suppliers for help to improve its operations. In this 
sense, the author assumes that organizations use their corporate blogs not only to disseminate their 
communication strategy but also to obtain valuable information from their main stakeholders. Then, based 
on the main concepts of SCM and Stakeholder Theory, the author uses content analysis to extract 
information related with SCM concepts and stakeholder discourse, and correspondence analysis to obtain 
a representation of the proximity between them. The steps followed in the proposed research design are 
shown in Figure 1. 
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Figure 1. Research Design Using Sequential Analysis 
Data Collection 
The unit of analysis for a study can be selected for convenience or purposively as the researchers’ 
prerogative, when they can justify the selection by the nature of the research project, recognizing the 
limitations of their selection (Lacy et al., 2015). Therefore, it is critical to choose the most suitable data 
collection method and unit of analysis to answer the research questions of interest by maintaining the 
credibility of content analysis (Elo et al., 2014). In this sense, the article is focused on analyzing GM 
Corporate Blog as a communication tool. The chosen period was from 2007 to 2009 because this was the 
most turbulent period in GM recent history, in 2009 this company was the worst performer in terms of 
profits in the Fortune 100, with losses around $38.7 billion; hence it is critical to analyze conversations that 
occurred in such context. During that period, the author collected all the information from GM Corporate 
Blog, it means 866 posts and 20773 comments. 
Contrary to traditional data collection processes, where researchers influence interpretations of those 
people who are being researched, this approach has some advantages: (1) it provides a whole conversation, 
as posts and comments are conveniently stored; (2) the anonymity of participants provides people with 
certain degree of disinhibition to make comments than in traditional interviews they cannot; and (3) the 
researcher does not need to transcribe the whole information like in interviews because it already is in 
digital form. Therefore, this is a less intrusive method to collect information without loss objectivity. 
However, this method also has a dark side: the anonymity avoids the identification of specific stakeholders 
and makes impossible a complete tracking of the comments of some specific contributors; in addition, there 
are some strong contributors that participate much more often than others, and these comments can 
overshadow other participations. 
Content Analysis Step 
After collecting all the posts and comments, the author used TextAnalyst 2.3 software from Megacomputer 
Intelligence Inc. to obtain word frequencies and semantic weights. A “semantic weight” in TextAnalyst is a 
value calculated for each word, word stem or phrase. TextAnalyst takes into account the frequency of the 
word related with the frequency of the nearby words. A word, which occurs much more frequently than 
others, and is in the close neighborhood of similarly frequent words, will have a value score near 100 (the 
maximum value). Infrequent words in the text will have score close to 0 (the minimum). All the words in 
the text were analyzed by the program, which assigned their respective values and certain “junk” words (i.e. 
a, an, the and so on) are excluded automatically. 
With such, it is important to identify the relative importance of the words and word combinations in the 
analyzed posts and comments. Based on words frequencies and semantic weights, the author has identified 
specific SCM concepts in the organizational discourse and has obtained the stakeholders related with those 
concepts. This step was more demanding in terms of time and effort because he had to classify all the data 
not only based on the frequency and the semantic weight, but also taking into account SCM and stakeholder 
literature. 
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Correspondent Analysis Step 
Correspondence analysis uses a data visualization method to show relationships between categorical 
variables in the smallest number of dimensions, trying to consider the greatest amount of unique 
information about the analyzed variables (Lam 2016). This technique has two important results: (1) inertia 
is a term used in correspondence analysis to refer to the amount of data that is spread away from the 
centroid (Lam 2016); hence, it is a measure of the total variability in the original data set and is useful to 
determine the minimum number of required dimensions; and (2) the perceptual map shows the relative 
position of the different concepts and the different participating informants (in this case the relative 
position between SCM concepts and their related stakeholders). 
This technique has several features to highlight. For example, it works effectively with large data matrix, 
especially when variables are homogeneous, and the data matrix structure is either unknown or poorly 
understood (Ayele et al., 2014). These authors suggest that an important feature of correspondence analysis 
is the multivariate treatment of the data through simultaneous consideration of multiple categorical 
variables, reinforcing that the multivariate nature of correspondence analysis can reveal relationships that 
would not be detected in a series of pair wise comparisons of variable. Another important feature is the 
graphical display of row and column points in biplots, which can help in detecting structural relationships 
among the variable categories and objects. Therefore, in this particular case, the author has mapped out the 
relative positioning among the specific SCM concepts and their related stakeholders as you can see in the 
next section. 
Research Findings 
Word frequencies and semantic weights obtained from GM Corporate Blog, taking into account SCM 
concepts and their related stakeholders, are shown in Tables 1a and 1b. In these tables, rows are related 
with stakeholders, columns are related with SCM concepts, and the values correspond to the frequency the 
word in the row appears with that of the column in the same sentence. One of the SCM concepts (product) 
contributes with 29% of the total frequencies, followed by quality with almost 19%. On the stakeholders’ 
side, Toyota, customer and consumer contribute together with 43% of the total frequencies. 
 Capability Competition Economy Efficiency Emission Environment 
Automakers 0 9 32 13 6 0 
BMW 0 8 13 0 0 0 
Buyer 5 10 21 5 0 0 
Competitor 0 7 13 6 0 0 
Consumer 6 15 36 16 7 10 
Customer 7 24 32 13 7 6 
Dealer 0 8 9 0 0 0 
Driver 0 0 13 0 0 0 
Employee 0 0 6 0 0 0 
Environment 0 0 8 6 6 0 
Government 0 8 38 0 13 0 
Honda 0 19 41 10 9 0 
Industry 0 24 75 9 9 6 
Leader 0 7 18 0 0 0 
Manufacturer 0 8 31 8 11 0 
Suppliers 0 0 8 0 0 0 
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 Capability Competition Economy Efficiency Emission Environment 
Toyota 9 37 96 23 6 17 
Worker 0 0 10 0 0 0 
Table 1a. Correspondence Table Considering SCM Concepts and their Related Stakeholders 
 Performance Product Quality Solution System Technology 
Automakers 8 15 13 9 8 20 
BMW 49 26 25 0 12 14 
Buyer 39 54 39 0 5 12 
Competitor 10 43 22 6 7 21 
Consumer 11 119 69 14 7 34 
Customer 31 212 105 12 17 38 
Dealer 7 61 27 0 0 0 
Driver 15 12 6 0 8 0 
Employee 0 22 14 0 0 0 
Environment 0 8 0 0 0 13 
Government 0 17 0 9 0 21 
Honda 14 79 73 5 14 34 
Industry 10 65 24 17 5 51 
Leader 7 26 15 6 0 42 
Manufacturer 5 50 35 6 13 20 
Suppliers 0 6 11 0 0 0 
Toyota 30 151 140 5 41 71 
Worker 0 21 17 0 0 0 
Table 1b. Correspondence Table Considering SCM Concepts and their Related Stakeholders 
These results, often referred as correspondence tables, form the basis for input data in correspondence 
analysis. This technique was used to determine whether the relationships between SCM concepts and 
stakeholder discourse are meaningful. In order to determine the appropriate number of dimensions we 
should examine the eigenvalue report as shown in Table 2. In this table, the model is highly significant at 
the .000 level, with an alpha of .05 and a chi-square value of 1137.498. The Inertia column gives the total 
variance explained by each dimension in the model. The Singular Value column gives the square roots of 
the eigenvalues, which describes the maximum canonical correlation between the categories of the variables 








Proportion of inertia 
Accounted for Cumulative 
1 0.365 0.133   0.398 0.398 
2 0.290 0.084   0.253 0.651 
3 0.169 0.029   0.086 0.737 
4 0.163 0.027   0.080 0.816 
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Proportion of inertia 
Accounted for Cumulative 
5 0.144 0.021   0.062 0.878 
6 0.120 0.014   0.043 0.921 
7 0.097 0.009   0.028 0.949 
8 0.084 0.007   0.021 0.970 
9 0.067 0.005   0.014 0.984 
10 0.059 0.004   0.011 0.994 
11 0.044 0.002   0.006 1.000 
Total  0.334 1137.498 0.000a 1.000 1.000 
Note a 209 degrees of freedom 
Table 2. Correspondence Analysis Summary Statistics 
In the analyzed data, the author found 12 SCM concepts; therefore if the data were purely random with no 
significant dependencies, the average axis should account for 100/(12-1)=9.1% of the inertia. On the other 
hand, the average axis should account for 100/(18-1)=5.9% in terms of the 18 stakeholders founded. Thus, 
any axis contributing more than the maximum of these two percentages should be regarded as significant 
and included in the solution. In Table 2, the third axis accounts for only 8.6% of the inertia. Therefore, a 2-
dimensional solution should be used to account for the 65.1% of the inertia in the solution. The perceptual 
map is the key product of correspondence analysis, which shows how row and column variables may be 
grouped; however, rarely data fit into a clear pattern along a particular dimension. The dimensions in 
correspondence analysis have no particular meaning, however, within the interpretation process one must 
examine how each element contributes to a particular dimension, which can reveal the possible meanings 
of a dimension, and researchers have to interpret the results based on existing theory (Lam, 2016). 
Figure 2 represents the perceptual map for GM Corporate Blog. Based on the identified concepts, it is 
possible to label the two axes. The vertical axis can be matched with two different types of stakeholders: the 
top side of the perceptual map has characteristics related to external stakeholders, as the most important 
words in the stakeholder discourse are related with competitors and users, and in terms of SCM concepts 
related with performance and systems. The bottom side of the map corresponds with internal stakeholders, 
as here we can find that the most important terms in stakeholder discourse are related with employees and 
workers, and related with SCM concepts we find product, quality and capability. According to this, GM 
Corporate Blog shows two different realities; on one hand external stakeholders, focused on performance 
and in the system as a whole; on the other hand, internal stakeholders, focused on product, quality and 
capability, far away from what their customers and consumers really want. 
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Figure 2. Positioning of SCM Concepts and Related Stakeholders for GM 
The horizontal axis can be matched with other stakeholder characteristics; the left side can be associated 
with social stakeholders, as they worry about emissions and environmental issues (Government is a main 
stakeholder interested in people’s welfare). The right side may represent commercial stakeholders as they 
are more interested in buying and selling cars, in this category BMW appears as an example of seller, and 
driver and buyer stakeholders as examples of buyers. The main competitors of GM, Toyota and Honda, are 
closer to customers/consumers; which could be interpreted as a superior understanding of their customer 
needs because their products fitting better with customer expectations. Leaders, on the other hand, are very 
close to technology; this could mean that in that situation, leaders were applying technology to survive the 
global crisis. Furthermore, the whole industry tried to find solutions to environmental issues promoting 
efficiencies in the sector. 
An interesting result is that suppliers and dealers are close to workers and employees. To clarify this 
situation, we need to take into account power asymmetries to better understand what is really happening 
among GM and its suppliers and dealers, whom could be considered also subordinates as they are not in a 
position to resist stakeholder pressures (an organization that supplies a single product to a single customer 
is likely to be in a subordinate position). These suppliers contribute with virtually 100 percent of their 
output to GM, but each one contributes only a small proportion of GM inputs. Thus, suppliers are unable 
to (individually) resist institutional pressures exerted from a more central actor, such as GM, and could be 
considered as internal stakeholders. 
Conclusion and Discussion 
Compared with previous studies, the author has identified classifications similar to those found in the 
literature related with stakeholders: internal vs. external as well as social vs. commercial. However, this 
article advances previous studies because it not only identifies some independent categories but also relates 
stakeholders with their corresponding SCM concepts. These results are interesting because, through GM 
corporate blog, the author has found empirical evidence that certain stakeholders are more focused in 
specific SCM concepts. For example, Government is interested in reduce emissions and the environmental 
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impact; BMW is worried about performance to satisfy drivers; Toyota and Honda are related to quality; and 
Manufacturer is more focused on efficiency than in what customers and consumers really want. 
Bob Lutz, GM Vice Chairman, summarized in one post more than 300 comments on how GM can change 
people’s perceptions about this company and its products. Therefore, we can see that GM is very interested 
in using its Corporate Blog as an effective channel to reach its stakeholders, not only to obtain feedback 
about its products, but also to get first-hand information to improve operations by providing products and 
services with real added-value. According to him, the common themes that emerge in customer’s comments 
are: offering extended warranties to emphasize improved quality, providing a dealership experience more 
like Saturn’s for the other GM’s brands, creating advertising that compares GM’s vehicles with competitors, 
putting employees in GM’s ads, courting Gen X and Gen Y buyers, and using GM’s employees as 
ambassadors for cars and trucks. All of these suggestions have an impact in GM strategy because they are 
related with its different stakeholders: dealers, advertising agency, employees, products, and so on. These 
results show the power of user-generated content. Therefore, companies could use the information 
generated by their stakeholders to identify their main problems and obtain free advice to improve not only 
the communication to stakeholders, but also the design and development of products and services aligned 
with stakeholder requirements and needs. 
Implications and Further Research Lines 
This study shows how huge amount of user-generated content from corporate blogs could be displayed in 
an easily readable format through content and correspondence analysis, helping researchers and 
practitioners to position and compare properly the underlying concepts and categories. This sequential 
analysis provides a useful way of re-expressing the data in a more accessible graphical format to facilitate 
its interpretation as well as the detection of the main relationships in the analyzed dataset. In this sense, it 
is mainly an approach for portraying data for visual inspection and analysis, rather than a method for 
testing statistical significance, allowing the data analyst to see patterns of association in the data or to 
identify systematic relationships between concepts and categories when there are no a priori expectations, 
or rather they are incomplete, as to the nature of those relations. With these relationships, researchers are 
able to generate hypotheses that could be tested in a subsequent inquiry; hence, this approach may be used 
as a useful preliminary technique to more structured and traditional research projects. 
The proposed sequential analysis may help not only big organizations, but also small companies to 
understand the power of user-generated content. Corporate blogs, in general, have a prescriptive role in 
society as stakeholders that are interested in these organizations, or have compatible characteristics with 
them, are more likely to follow their discourse. Therefore, it is important to discover the hidden information 
in these communication channels in order to make the best of it and not waste this valuable source of ideas 
and opportunities. Moreover, when organizations identify the underlying relationships within their 
corporate blogs, they can improve their communication strategies to enhance certain relationships among 
the most important stakeholders, becoming loyal customers or suppliers in the future; the key is to reach 
them with the right message as well as the right product/service, and the only way to do that is listening 
what they share in formal and informal communications channels, especially in the most representative 
social media tools (e.g., Facebook, Twitter, Instagram, etc.) to align what customers really want with the 
organizational strategy, improving the likelihood for designing and developing tailored services for them. 
The previous explanations suggest that this study is only a starting point for identifying topic relationships 
in different communication channels and to get the maximum benefit of user-generated content. In future 
studies, other researchers can analyze user-generated content in different social networks, and in different 
time periods, to identify trends and verify whether organizations take advantage of the information 
provided by its stakeholders for designing and developing tailored products/services. Using the proposed 
sequential analysis approach in different time periods, organizations could take a snapshot that represents 
each of these stages, which could be seen as the evolution of the communication strategy over time, and 
could be also seen as an indicator whether the organization has followed the guidelines suggested by its 
main stakeholders, or a different organizational strategy. Several emerging technologies can be used to 
apply the sequential analysis, but this discussion is beyond the scope of this study. 
Finally, another interesting avenue for further research may be the inclusion of sentiment analysis as a 
previous step in the proposed sequential analysis. Sentiment analysis is a technique that is used to classify 
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texts as positive, negative or neutral; hence, if we analyze perceptions of different stakeholders on certain 
products or services, we could get valuable information about negative feelings that would correspond to 
the main opportunities for improvement or needs that are not well covered by the current 
products/services. In this way, we could filter at the beginning what the company does well, focusing on 
what customers have identified as weak points in order to improve the design and development of 
personalized services. 
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